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IMPACT ANALYSIS - NEWUA RILDA

CANYON SPRINGS

West Appa Coal Company recently acquired coal lease rights to

the Helco Mine property located in Rilda Canyon, Emery County,

Utah (See Plate 1) . Located on the eastern side of East Mountain

in Huntington Canyon, Rilda Canyon has been the site for

.development of four mines, none of which are currently operating .

As required by the State of Utah Division of Oil, Gas, and Mining,

prior to development of coal resources in the Rilda Canyon area,

environmental issues must be addressed, impacts from mining to the

environment projected, and mitigation measures developed .

primary concern to West Appa Coal Company is the proximity of

proposed mining activities in Rilda Canyon to the Rilda Canyon

Springs which currently serve as the primary culinary water source

to the North Emery Water Users Association (NEWUA), serving some

630 connections .

The scope of this report is to address the source of water to

the NEWUA's Rilda Canyon Springs and potential impacts to said

springs, and to discuss the status of proposed mitigation measures

currently under investigation .

Of



Of prime importance in understanding the source of waters

issuing from the Rilda Springs is an understanding of geology in

the area and the interaction of groundwater movement with geologic

features . Plate 1 illustrates surficial geologic formations of

the Rilda Canyon area and adjacent canyons to the north including

Mill Fork Canyon and Little Bear Canyon . As illustrated on Plate

1, approximately seven different geologic types, primarily

cretaceous in age, are exposed within the Rilda, Mill Fork and

Little Bear drainage basins ; the Flagstaff Limestone formation

(limestone with minor amounts of sandstone, shale, and volcanic

ash), the North Horn formation (variegated shales with sandstone

and freshwater limestone), the Price River formation (sandstone

interbedded with shale and conglomerate),

Sandstone, the Blackhawk formation (sandstone, shale, and coal),

the Star Point Sandstone (deltaic and beach deposits), and the

Masuk Shale member of the Mancos Shale (marine in origin) .

importance to West Appa Coal Company are the Hiawatha and

Canyon coal seams

formation .
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the Castle Gate
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Blind

which lie near the base of the Blackhawk

The predominant faulting pattern consists of north-south

trending fault zones . Significant faulting and fracturing have

occurred throughout the Wasatch Plateau region . Immediately to

the west of Rilda, Mill Fork, and Little Bear canyons lies the



Joes Valley fault zone, the most extensive of the fault zones in

the Wasatch Plateau field . To the east and actually traversing

Huntington and Rilda Canyon creeks at their confluence lies the

Pleasant Valley fault zone . According Doelling (1972),

displacements of as much as 2000 to 2500 feet have occurred in the

Joes Valley fault zone, and displacements of as much as 1500 feet

have been noted along the Pleasant Valley fault zone .

Although no major faults have'been identified to exist within

the Rilda Mine permit area, structural changes which have

around the mine permit area have resulted in significant

fracturing within sandstone zones of the various formations, as

evidenced by jointly patterns in exposed sandstone along the

northern slope of Rilda Canyon . Also as evidenced by the exposed

sandstone in Rilda Canyon, there appears to be no evidence of

displacement in the formations within Rilda Canyon, which is

further evidence that significant faults do not exist within the

mine permit area .

Springs throughout the area appear to be surfacing primarily

above and below the Blackhawk formation, with one noteworthy

exception which will be subsequently discussed . A survey of

springs has been conducted within and adjacent to the Rilda Mine

permit area . Plate 1 illustrates the location of all springs

(with regard to geologic formation) found during the survey . As

noted from Plate 1, with the exception

Spring", (a developed NEWUA spring located in Rilda Canyon), all

3
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springs either issue from the Price River, North Horn, or

Flagstaff formations overlying the Blackhawk formation or from

Starpoint Sandstone which underlies the Blackhawk formation .

the

Field observation in mines located in the Wasatch Plateau

coal field have shown that typically only a limited amount of

subsurface water is found in the Blackhawk formation . It has also

been found that in general faults in the Blackhawk formation do

not yield significant quantities of water since the nature of the

Blackhawk,material (fine textured) is such that fracture or fault

systems have sealed and thus remained relatively impermeable .

Noteworthy exceptions to this phenomenon have occurred within

mines when a tension crack has formed as a result of folding or

buckling in the formation, resulting in a gap which is not so

readily sealed .

Although no significant north-south trending faults are known

to exist in the Rilda Canyon area west of the Pleasant Valley

fault zone, other physical features in

general orientation of the major springs issuing from the Star

Point sandstone in the Rilda, Mill Fork, and Little Bear canyon

bottoms, and the delineation and orientation of side canyons to

Rild a, Mill Fork, and Little Bear canyons in the vicinity of these

significant canyon bottom springs indicate the existence of

north-south trending fault which possibly reduces to simply a

fracture zone with no displacement at its southern edge in Rilda

4

the area such as the



Canyon . As illustrated on Plate 1, major springs issue from the

Star Point sandstone in Rilda, Mill Fork, . and Little Bear canyons .

Another noteworthy/feature is the occurrence of significant north-

south trending side drainage channels at or somewhat upstream from

the location of each spring in each canyon . Such a direct

delineation and orientation from canyon to canyon of side drainage

channels with the springs is certainly not natural and is probably

structurally related to a fault or significant fracture system .

Such a faulting system is present in the Star Point sandstone near

Little Bear spring as identified by field observations by the U .S .

Forest Service and Vaughn Hansen Associates . From an examination

of surficial geologic features under a stereoscope, it appears ,

that the fault system can be traced into Mill Fork Canyon as

evidenced by a sloughing zone near the mouth and directly in line

with the side drainage channel from the south .

To verify the existence or extension of the fault or fracture

zone into Rilda Canyon from Mill Fork Canyon, a subsurface

geotechnical technique known as Very Low Frequency analysis (VLF)

was used . Two transects were run in an east west direction across

the Rilda Springs area, one along the northern road which bypasses

the springs and one along the road bypassing the springs to the

south . In both transects, a significant subsurface anomolous

condition was encountered in the vicinity of the springs and

directly in line with the north and south side canyons .



spring collection points

North and South spring collection areas . However, water quality

samples for the North and South spring collection areas

be obtained from their respective discharge pipes into the

junction box . Therefore, water quality samples are composite

samples of the various collection points within each spring

collection area . Located near piezometer R-1t on the pipe line to

the Side Canyon Spring is a valve which directs water from the

Side Canyon Spring into a clean out line which discharges into the

adjacent drainage channel . This allows segregation of sampling

between the Side Canyon Spring and the South Springs collection

area .

Description of NEWUA Springs

A plan view of the NEWUA Rilda Canyon spring collection

system is illustrated on Plate 2 . s illustrated on Plate 2, at

the junction box the system separates into a spring collection

system located primarily on the north side of Rilda Creek and a

spring collection system located on the south side of Rilda Creek .

In addition to the springs located in the canyon bottom, one

spring has been developed in the side canyon to the south

(referred to as the Side Canyon Spring) .

Reference to the spring collection areas has been segregated

in accordance with the ability to segregate water quality sampling

within the spring area .

	

As noted on Plate 2, there are several

6

(perforated pipes) within each of the

can only
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Quantity

As related by personnel of NEWUA, the principal producing

spring in Rilda Canyon is located behind the concrete cutoff wall

in the North 'Springs collection area . n support of the above

statement, spring flow data collected from September 14, 1982 to

December 7, 1982 indicate that currently from 78 to 85 percent of

the total combined flow from NEWUA's Rilda Canyon Springs is

derived from the North Spring collection area . It should be noted

however, that NEWUA feels that the South Spring collection system

has been rendered less effective by the penetration of roots from

phreatophytes into the collector zones and NEWUA is a-rrtic-ipating

redeveloping the South Springs area the summer of 1983 .

Therefore, the above percentage figures will change if

redevelopment of the South Springs collection area proves

successful .

As evidenced by the location of the principal spring, the

positioning of the concrete cutoff wall, and the positioning of

the perforated pipe collection system behind the cutoff wall, the

source of water for the principal spring is from the north . The

principal spring is directly in line with the north south trending

fracture zone identified by the VLF analysis . Therefore, the

primary source of water for the Rilda Springs area is from the

north via the fractured zone of the Star Point sandstone .

The seasonal distribution of the monthly average flow from

all NEWUA'S Rilda Canyon Springs is compared with the seasonal



distribution of stream flow of Huntington Creek in Figure 1 .

Since daily flow records are not maintained on Rilda Springs, it

is difficult to estimate the exact lag time between the time when

surface streamflow of Huntington Creek is at its peak and when the

flow from Rilda Springs is at its peak . However, a comparison of

the bar graph and curve illustrated on Figure 1 shows a rapid

response of springflow to surface streamflow conditions, probably

less than 15 days . As indicated previously, it is felt that all

three major springs in Little Bear, Mill Fork, and Rilda canyons

are supplied by the same fault and/or fracture system .

response by the springs to snowmelt runoff conditions would tend

to indicate that the fracture system at some point to the north

ties into and receives direct recharge from surface streamflow,

possibly from Huntington Creek .

„-

Plate 3 is the piezometric

table elevation) of the Rilda Springs

8

Such rapid

As an aid in determining groundwater characteristics in the

vicinity of Rilda Springs, five piezometers (referred to as R-1

through R-5) were installed within and surrounding the springs

area (see Plate 2) . From these five piezometers, the direction of

groundwater movement and the spatial variation of groundwater

quality in the springs area have been defined .

	

Illustrated on

contour (lines of equal groundwater

area as determined from data

obtained on October 15, 1982 . As illustrated on Plate 3, the

general direction of groundwater movement (as determined by

drawing the flow path perpendicular to the groundwater contour
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Figure 1 . A Comparison' of Rilda Canyon Spring flow to' Huntington' Creek Flow .
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spring area, the groundwater surface elevation has intersected the

stream channel, with the creek receiving water rather than loosing

through this reach .

	

Surfacing of the groundwater at this point

could be due to one of two possible conditions :

inflow from the north may be to great for the gravel drain to

handle, creating in essence a condition where the "groundwater

reservoir" overflows simply because more

into the system than the system can handle, or 2) A physical

disruption in the gravel drain may be present as the result of the

fracture system at this location . This physical disruption may

create in essence a barrier or dyke to subsurface flow through the

gravel bed, forcing the water to surface .

Below the spring area, the stream again loses water to the

gravel drain beneath . At piezometer R-1 below the spring area the

water surface elevation is some four feet below the nearest stream

channel bottom elevation .

Flow within the coarse gravel drain below the stream channel

is directly tied into surface stream flow . Between September 24,

1982 and October 15, 1982 the water surface elevation in

piezometer R-3 dropped only 0 .7 feet with the creek still flowing

on October 15 . By December 6, 1982 the creek had dried up above

the springs and the water level had fallen in piezometer R-3 below

the bottom of the piezometer (a fall of at least 7 feet between

October 1~ and December 6) .

1 1

1) The large

water has been poured



potassium, and sodium) and anions (bicarbonate,

Groundwater Quality

Water quality samples were collected from each of the five

piezometers and from each of the three . spring collection areas

illustrated on Plate 2 in order to define quality characteristics

and variation of groundwaters within the Rilda Springs area .

While still accessible prior to the 1982-1983 winter season, water

quality samples were collected from each of the above designated

sites on September 16, 1982, October 15, 1982, and December 6,

1982 . All quality data obtained to date are contained in Appendix

A .

As indexed by the major cations (calcium, magnesium,

chloride, and

sulphate) there appears to be two distinct classes of groundwater

(primarily defined by sulphate concentrations) within the Rilda

Springs area . Illustrated on Figures

reacting values for major cations and anions for the five

piezometers and three spring collection areas as determined from

samples collected on September 16, October 15, and December 6,

1982, respectively . As illustrated on these figures, there are

two distinct groupings of data from the various sources with

regard to sulphate concentrations and total dissolved solids (TDS)

concentrations . In general, the Side Canyon Spring, the south

Springs dollection zone, and piezometer R-1I contain groundwaters

higher in TDS and sulfate concentrations than the North Springs

collection zone, piezometer R-2, and piezometer R-5 .

1 2

2, 3, and 4 are the percent
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Differences in the above referenced groupings of data reflect

differences in the groundwater source or the origin of groundwater

for the various springs issuing within the Rilda Springs area .

The Side Canyon Spring is located at or near the base of the

Blackhawk formation . The higher sulfate concentrations and TDS

concentrations from this spring are characteristic of waters

associated with the Blackhawk formation due to the presence of

shales within the formation from which higher sulfate and TDS

concentrations are derived . The similarity in water quality

between the Side Canyon Spring and the South Springs collection

area would indicate that South Springs waters are also primarily

of Blackhawk origin . The slightly better quality of South Springs

water over the Side Canyon Spring water indicates that some of the

South spring water is derived from waters moving within the

fracture zone of the Star Point Sandstone .

As illustrated by TDS concentrations on Figures 2, 3, and 14,

waters issuing from the North Springs collection

better water quality than

area are of a

waters from the Side Canyon and South

Springs collection areas . As discussed previously, waters issuing

from the North Springs originate primarily from water moving

within the fracture systems of the Star Point Sandstone and are

not derived from the Blackhawk formation .

16



=mDactProjections to the

NEWUA Rilda Canyon SDrings

As indicated on Plate 1, the proposed Rilda Mine will be

located on the south side of Rilda Canyon . Therefore, excluding

disturbance from surface facilities, any impact to the Rilda

Springs due to coal extraction from the Blackhawk formation will

occur from the south . Entries to the mine will be near the old

Helco Mine portal located approximately 500 feet northeast and at

approximately the same elevation as the Side Canyon Spring .

Based on water quality and piezometric contour data

previously discussed, only the South Springs area and Side Canyon

Spring are recharged from the Blackhawk formation to the south .

These springs currently provide approximately 20 percent of the

total flow from the NEWUA developed springs in Rilda Canyon . As

indicated previously, this figure may change if NEWUA pursues

plans to redevelop the South Springs collection area .

As coal beds to the south are removed and drainage patterns

within the Blackhawk formation altered due to mining, recharge

from the south to the Side Canyon Spring will be essentially .

eliminated, thereby eliminating the spring, and recharge to the

South Springs collection area will be greatly reduced .

Additional impact to the South Springs collection area will

result from proposed surface facilities associated with the mine,

17



which will be located near the canyon bottom immediately south of

the mine portal area . As currently proposed, the mine access road

will be located on top of the South Springs collection

Drainage facilities will be installed in the South Springs area to

dewater the zone beneath the road to insure a stable foundation .

Water from the subsurface drains will be discharged back into the

creek .

As long as required surface protection zones are maintained

around the North Springs collection area, no impacts are

anticipated to the North Springs . Required spring protection

zones are presented in the "Utah Public Drinking Water

Regulations" and will be discussed subsequently in this report .

As discussed previously, recharge to the North Springs collection

area is primarily from the north through the north-south trending

fracture system . Water from the North Springs is of a different

quality than the South Springs or Side Canyon Spring, indicating a

different origin for the water than the Blackhawk formation which

will be disturbed by mining to the south . Therefore, mining

within the Blackhawk formation beneath the southern ridge of Rilda

Canyon should have no impact on the quantity or quality of the

North Springs . Mine surface facilities could impact the North

Springs if the aforementioned spring protection zone is not

maintained .

18
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West Appa Coal Company has committed to take every precaution

to ensure that required protection zones around the North Springs

collection area are maintained . As established by the State of

Utah Department of Health, the protection zone around a spring is

defined in Section 6 .3 .4 of the State of Utah Public

Water Regulations as follows :

for the NEWUA Rilda Canyon Springs

1 9

Drinking

All land at elevations equal to or higher than, and within
1,500 horizontal feet of, the spring source must be protected
against the establishment of concentrated sources of
pollution .

All land at an elevation lower than, and within 100
horizontal feet of, the spring must also be so protected .
The elevation datum to be used is the point of water
collection .

To insure that such protection is available, the water
supplier must either

1 . own the protection zone and agree not to locate or
permit concentrated sources of pollution within
it, or

2 . if the water supplier does not own the land in
question, he must achieve a land use agreement
with the owner(s) of the land by which the land

, owner agrees not to locate or permit concentrated
sources of pollution within the protection zone .

The Department of Health does make allowance for specially

constructed sewers within the spring protection zone in Section

6 .3 .4 .1 of the aforementioned regulations as follows :



As described above, no concentrated sources of pollution can
be permitted within spring protection zones . However, if
certain precautions are taken, sewer lines may be permitted
at the discretion of the Executive Secretary .

If unavoidable, specially constructed sewer (see Section
6 .2 .3 .1l) may be permitted no less than 300 feet from a spring
on all lands equal to, or above, the spring elevation . On
lands below the spring elevation, these facilities may be
permitted to no less than thirty feet from the spring .

All concentrated sources of pollution associated with the

mine surface facilites (such as drain fields, septic

chemical and gasoline storage facilities, etc .) will be located at

elevations lower than and at a distance in excess of 100 feet from

North

	

Springs

	

collection

	

area .

	

Although

	

the

	

proposed

administration building and change house (located

North Springs) sits at a higher elevation than the springs and

portions of the building lie within the 300 foot protection radius

for sewer lines outlined above, the building will be designed such

that the sewer line exits the building at a point which is outside

of the .300 foot radius from the North Springs area . At all points

at which the sewer line from the building is at a higher elevation

than the North Springs the sewer will be specially constructed in

accordance with Department of Health regulations .

	ti ation Plan for Springs

Impacted by Mining

As mitigation for the NEWUA springs that will be impacted by

mining, an investigation is underway to determine the potential

for developing a well into alluvial deposits located at the

confluence of - alluvial outwash from Bear Creek Canyon with
20

tanks,

south of the



alluvium of Huntington Creek (See Figure 5) .

	

The proposed

location has been discussed with officials from the State

Department of Health to determine what objections they might have

with regard to a well, developed at the proposed site, serving as

a community water supply . As indicated by Larry Mize of the State

Department Health, their primary concern with the proposed

location is the proximity of the well to Huntington Creek (300-400

feet) and the potential of the well becoming contaminated from

this surface water source . Larry Mize indicated that without

additional data due to the proximity of the well to the creek the

Department of Health would classify the well as an "infiltration

gallery" which under current regulations requires full water

quality treatment rather than just chlorination . However, Larry

2 1

Mize also indicated that the Department of Health has not

concluded that the well cannot serve as a community water supply

without complete treatment . In order to protect the community,

the Department of Health must be convinced with additional data

that Huntington Creek cannot degrade the quality of the well .

Such additional data should include the following information :

1 . Grade distribution of alluvial materials at the proposed
well site . Such information would be compared with grade
distributions of materials considered to be good sand
filter type materials for water treatment processes .
Said comparison will be made in order to assess the
filtration or treatment capacity of the alluvium .

2 . Aquifer test data in order to compute travel time from
the river to the well .

3 . Possibly some die test information .

u . At least one year worth of water quality data from the
well .



I

Figure 5 . Proposed well site near the confluence of Bear Creek
with Huntington Creek .

22

c
r~

T • 16

R . '7 E .

,Proposed Well
~A%_

Site

41~,
woof/

O^

1.00

~~)

1"

..

, 'O

=2000'

IL

,-Scale :

~1k~ft
IAe

. .

	

x

`UP&L

S .

	cam

,•

Well Site

,

OWK

T . 17 S



Without the above information the State Department of Health

cannot make a more explicit determination on the well .

In addition to the above information, West Appa Coal Company

must be able to demonstrate to the State Department of Health that

required protection zones around the well can be secured .

defined in Section 6 .2 .3 .2 of the State of Utah Public Drinking

Water

	

Regulations,

	

shallow wells must

	

be

	

isolated

	

from
k

concentrated sources of pollution as follows :

a . On all lands equal to or above the operating water level
in the well, thq protection zone must extend at least
1,500 feet from the well head .

On all lands below the operating water level in the well
the protection zone must extend at least 100 feet beyond
(i .e . downhill) the intersection of the operating water
level elevation with the ground surface, or 1,500 feet
whichever is less .

c .

As

Where necessary to protect the quality of the well water
the Executive Secretary may require that certain shallow
wells be fenced in a manner similar to fencing required
around spring areas .

Concentrated sources of pollution includes such items as septic

tank and drain field systems, ordinary sewer lines, garbage dumps,

pit privies, hazardous waste disposal sites, corrals, feed lots,

etc .

West Appa Coal Company is pursuing agreements with surface

land owners within the above defined protection zones for the well

in order to ensure protection of the well from concentrated
23



sources of pollution .

	

Agreements have been secured or are in the

process of being secured from all land owners within the

protection zone with the exception of

Company which owns the W 1/2 of the SE 1/4 of Section 26, T .16S .,

R .7E . C .O .P . Coal Company would like to build homes on this

property in the Bear Creek Canyon bottom . The proposed home site

is located some 1200 to 1300 feet from the proposed well site, 200

to 300 feet short of the required 1,500-foot protection zone .

However, a current county zoning ordinance prevents the

construction of homes in the Bear Creek Canyon area . Larry Mize

of the State Department of Health indicated that the Department of

Health will accept the current county zoning ordinance as proof

that C .O .P . Coal Company will be unable to impact the well with

concentrated sources of pollution from home sites . Should the

well be installed under this situation., subsequent attempts by

C .O .P . Coal Company to have the county zoning ordinance changed

would have to be blocked with legal action . Although the county

zoning ordinance prevents the construction of homes at the site,

it does not necessarily prevent C .O .P . Coal Company from

developing other concentrated sources of pollution at the site,

such as a corral . This problem must still be resolved in

subsequent negotiations .

West Appa Coal Company will proceed as weather permits to

secure required data to prove or disapprove the feasibility of

developing a well at the proposed site for culinary water

purposes .

	

s soon as practical, a core sample of the alluvium at

C .0 . P . Coal Development

24



the proposed site will be obtained and a grain size distribution

of the sample analyzed .

	

Results from this analysis will be

compared with gradations of sand filters used in water treatment

processes . Should these results prove favorable, then a test well

will be developed to provide the other data requested by the

Department of Health as outlined previously .

25



A P P E N D I X

Water Quality Data

from

Rilda Canyon Springs Area
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WATER QUALITY DATA Station	R-5

Location	

4T1

ALIMMw

MSS

MOIL

MrWW

Ml&

MIL

MWkC

Olin

MOIL

0V,∎

or"

Yc/L

OLWOLLAM

IMO

Ytq

POACH

MR

MOIL

CADMM

Ma

MAIL

CAUW

011

MOIL

00000[

011.

MIL

000010

Mpr∎OL

MILL

00W?

M1t

MOIL

000100

0111

MOIL

OWIOC
∎
4

PLUMPS

CAM

R91,Y0∎

MU

ID00

0110

MOSS

Tam

LIAO

Din

MLOOrtUYaMO1

OML

MIRL0

014

WOW"

or"

WOOL

al

POMOM"

0110

WLIM,∎

M11

*.000
All
9101

10101

.Iri

10010

put

1K

Mot

wftho ∎

Mot
~ w
TI

0*10*1 ~

MfTP"Tt

1F4
00000070 .

MOIL MOIL_ MOIL MOIL MOIL, MOIL MOIL M[0. MOIL MOIL MOIL MOIL MIL MOIL MOIL MOIL MI/L YOWL MWL

9d1 ft 0 010 u,eD/ 0.070 D•OI~ OLIN &1.9,o tao a.oDr 0.0/0 0 .!? 0.03.2 91A0 '0.0o/ 4010./654 oa2 1a00/ 0,0/0 9.?0 o.o01 V. Pt) /34o /40

10.44 1.0/0 et00/ 0.07o 0090 9400/ 7,7.00 380 too/ 001,1 0,17 1.1.7o ,7./50 X0001 yg7A0,18o tooeex wool eAosl 30,E 10,001 35.0 00/(, 1.310 0.S/
n-t cater a.601 0.0"5 0.030 D.Ds l 72.00 6.90 0.008 0.0/0 0,L,$ 0.7VO 1970 0..00,2 V3.,f 4040 mAt i tao of 1109/ 1.2o Bawl /Y.6 0.035 4090 fa#l

!•t¢L3 Snow

an FLOW

Cr0

itMN00TyrC

YM1tD 0M

f0. 00011

fem
STREP

YI,

coo

MCrI

00t

M6/L

Tot

W.I L

"NOMAD
0,149"

M[ ,L

OM
0

what

MOIL

01,1401.

MOrt

7
YIIWOOIY ,MOUWtI t0T0TC

M

10 t
YO IL

Mlpb∎C
w

ON
YiIL

∎

MOA$
MOIL

SOLIDS 910M
CMd

OSR,

T11∎∎1,

0

GYOMIP./I
01. i

WAL TOTAL
YU∎pt

Y,IL

ww4
0,∎Y

/L

7
lM
0,plp„WMw~

w
Y+ 'M
Y /L

wrDAm
∎
rO r

r,l

,n∎n
∎

Y ,IL

Mr,w"
TOTAL

YQ:wL
MOIL

wm0aa

mows
Mb/l

10TAL
MI
TO -
MO IL

07

Dp
YO IL

fu

0 /L

TOTAL
MTMA,S

SOVOO
LIL

101

I

TOTAL
0 lotYrIL

TOTAL
.ILaae

lot
IL

MIL
CMS
MIL

ALA
MCO,
MOIL

OLMw
fOCO,
YU L

TOTAL MAL

M0Y

M

4-ft IS.5o /Y 7.9 1,13 0,19 0 .03 p,050 '5.n 9169 7/4, tae/ SSt7a ?Z, IV

17:15 9 9 28 a,0 '.7.0 e~9 D,1o 4,13 40.70 92.0 yap eoo/ 47A76 358

!'4•h /7;rS -9 q.3 4091 466 0.03 0.100 ilz,o 398 377 ".0/ 11x40 3691

I,nW Ih'~lltyyb~0



VAUGHN HANSEN ASSOCIATES

Consultants /Engineers

WATER QUALITY DATA Station

Location

an

ALIW

aff

wL10Tw

af,

wALwt

aft

SARAN

M,

IfIMIIW

Mss

IOeOM

N,1

pier•
am

Lfl17N

an

ater0!

Hit

0•a•"
xtx∎a

COW

ass

La+iR

an

CTIwOt
M
e.

FLUORIDE

Col.

ZwrwM

aw

1000

Hit

1000

TOOL ewt oft Eel

w/

ILIAD

Nn

BASIL

an

01/L

all

til

au

Hi/L

00.010•

an

w0/L

06/*
w
Not

MOIL

faw07

au

w,IL

so"

an .

H,n

tit

au

-OIL

MBA .p•

oa

AWL

MTMT (,

4TC .

'• t •
f~,1BAC

LCMe(r11

Nf./L

7'/Ytz
MOIL HO/L wall Hill H4L Yin Hill evl

74o0
MIL

/1.20
Hill Hill win e0/l -0/L

0,/.t
HOn sit. Mali

0.1/9

will, OS/L

yy/G 960 330 0.012 'Ad

I . . ; 0.0 -APO 0 0 1/0 1A00/ 0.010 0155 0.OZ 0 . 400 . 0 0 .2, . . 1 .A.1/ 4A ml 6.701500! LAD 0. A: 0.020 -1OI
Lkv

p flNM/ 10.N/ 4046 ZOO 10.00/ MD y/0 10.00/ 40// CIA 20/0 Aim 1550/ 70,90 0.029 ~offu~a eIl leae/ /?p

li•~ fZdo-M, +0,00/ I • g.035 .

	

al toy to 91,6 rAee/ 0.0/l 0 02/0 4.r#*1AOW 3f• O.ll 2,e0HiA00/ 4. if 13.5 0 .zz O63o ~ddl :,

~~~ S tin T •T

wn 1Mt rLOH

nHrr .fru .t

ie

carer
MAL
iritr 60* I0N TOC

mf6ufO
0610(0

On

*M: AK,Hurt w00el

0111106tH rxOiw•r r LLMTt
w

to

WVdl•
ow

NIr.L7•1
∎

Hlfl

SOLIDS !os
COW rum"

ewNOBATC~wa•e
as
cw t

fu
r ~q

ro .AL

airw
L.L

r67AL

""Oww
°L

up..

	o0&
Kin++r

∎n
.y0

IcT~r+

, I

Its
TOTAL

NTRIAtl r„ TOTAL
TOTAL

r0.f+a[
M wr(0 rent ItCY M

rr,fn•
r

	

•r
*+•n
wTIC •r

	 T*OrAk
TOTAL

*70060.

Ow•R
TOTAL•
PC •

owx0•
PCwx r

trf

r¢ h / 'OD f

w err MN 0 0' ~f~TT~21~L1~t

Q $8 0. 0.0 0 Sd le,e/ 53! C

h •

	

0 O.2L 0 r u45/ O.0 r / D 45 lei/ '

S.44 p 0 .0 U.0 4 O , D At

4L •t s gr31 G5/

n•f 1t /3;io . 0, 93 0 Jr 7~ 10 .0/ 4/3 Ao3 0-off -1/.6 3GL y?I a.o! tM?D 318

,14L(3 kcxsl~



W

W

VAUGHN HANSEN ASSOCIATES

Consultants /Engineers
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